Synergistic triple-combination therapy with hyaluronic acid-shelled PPy/CPT nanoparticles results in tumor regression and prevents tumor recurrence and metastasis in 4T1 breast cancer.
Breast cancer is characterized by high aggression, poor prognosis, and high recurrence rate. Early detection and specific targeted treatment with less toxicity are the ultimate goals for breast cancer therapy. To improve antitumor therapeutic effects, we developed a novel polypyrrole nanoparticle using the near infrared dye IRDye800CW with camptothecin (CPT)-conjugated hyaluronic acid (HA) shell (PPy@CPT-HA-IRDye800CW) and performed a photothermal therapy (PTT), along with chemotherapy, guided by fluorescence and photoacoustic dual-modality imaging, in combination with immunotherapy. Irradiation with near infrared (NIR) light offered a strong PTT effect and promoted CPT drug release in tumors. Moreover, we found that chemo-photothermal therapy with PPy@CPT-HA-IRDye800CW NPs, in combination with immune checkpoint inhibitor anti-PD-L1 immunotherapy, synergistically enhanced the anti-tumor immune response, thereby eliminating primary breast cancer and preventing tumor metastases and recurrences in 4T1 tumor-bearing mice. This approach may provide important clues for the clinical management of breast cancer and other malignant tumors.